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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an address 
modulating method for modulating address information 
with high density for recording while maintaining phase 
continuity, an address modulating device, address 
demodulating method, address demodulating device, 
information recording medium and recording and 
playback device. 

SOLUTION: In preliminarily recording address 
information on a pregroove of an information recording 
medium with wobble modulation, a wobble frequency fc 
is generated, an address channel bit bi, phase 
information, and a clock of the same frequency as the 
frequency are generated on the address information, and - 
an FSK (frequency-shift keying) modulated wave 
obtained by making (1 and 0) of the address information 
correspond to fc+Afc and fc-Afc respectively is 
subsequently generated on the basis of the address * 
channel bit bi, the phase information and the clock. The 
basic cycle of the frequency is defined as T (T=1/fc), 

the phase difference of the FSK modulated wave satisfies are relation of 27cAfcT=7i;. The FSK 
modulated wave is demodulated with reverse procedures. 
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(7) 



tO 0 3 5 ] 03 (a) ^-Tct^CC, T KUXf-^ 

ft]UW< 0 PJSHc, 03 (b) CC^T<fc5«:. 7FU 

2«CC«*l>LTt»<. Mil (2 2 tT* hg^O/cr? 

b ! = bi_j : 4>i = <t> \-i 
b 1 ^b i _ 1 : 
i = odd: <f>, = </>,_t (^t*? h& 
i = even : 4> A = 4>,_i+7i: (<B£fcfc'y 
[0 0 3 8] 5£ (1 ) R&jZ (2) K<fcoT, 2?rAf 

e T = 7c4ajaT«FSKa:sB*jpjsgitt4. cms 

+ >*;i/fcr* hb, = [i ,- i]ec«l0SrT, 5S; (2) 

^eb^^T^tl^.^L, b,, *^FSK 
SW0K3CcUJ*r&. FSKS0HHIS3B:, 
IR2t4ft0fcb„ *S ( l ) ccA^or, 
ESSl <tOA*^ti^i^P * LfcF 20 

[0 03 9] ^tc. ^»teffilS»2CC-x>TH5*ffll» 

riSWf^o 05tc^-rcfc^cc, ^PMSIelSS2«, A 

^SlF 4 ^ 6 A* 5 n/cT F 1/ X f - 3? ^ 7 bZ^miC 
MLtcT + b hilC$£&&Z>?"+> 

h SafelUK 6 i . 7Fl/^^t>^^tf 7 F b 

^Cg-?l>T, 7 K UX^t>^^t*^ F biCDifcWr 30 
-^^eo^-^IBOW^SCCWje-rie ve n. o 
dd«S@K8 <b, TFUX^t^^t^FbKbl 

ajis n/cT f u x * 1- ^ tr ? f b , t * 

H5RU even, o d d*05E@8S8^6<Dai**#ffil 

T FUX* + >*^tf * h b,£*^ 5>^litlii 
#*SH^12, 13{CfflW^FU^^10, 11 

[0040] CKDSb^-^i^rsiH^-r^,, a*;48 

^4 CCT F U^f-^, A^J^T- 5 tCwMlstc&£mm 40 
Irfp^CD^ia^a? *£A£rr*o 7FU^^t>*^ 
F^&@8S6ti, 7Fl/^f-^^atcaO/c7 
FU^t>*^9 Fb.tC^T^o TF 
l/Xf-^t^ h 1 .OSr^tl-eftb, = [ 1 1 ] CC 
%&&?Z>o A^ST 5 ^6 A^J 3 nfc^PJi' n ^ 

1 4tC?Uv ^fi#iltf>iteSn5 0 even.o 
dd«50aK8«:, T FUX^t>^H^^ F b,<D5fc 

0889^^^-5)0 fiffi^aa^9«, 7FUX^t> 50 
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[0 0 3 6] H4lc5*3ftS«tt*l**raL «M**GHH£ 

tc/ 2 ©mSrff iBSj£©fc^F*b 
, , t'';Fb, fcttfc? 2>m^Mtt&<D{iffl*: 4>i t?*> 

[0 0 3 7 ] 



• • • (2) 

*;utr? bgBZm&B-cgLi&ZtitcT Fuxft>^ 

K» Fb, ifw U-f 7T?1 ^P?^5IJ££ft/c7 Fl/ 
***>*X/tr* Fbi4*tt«U even,odd*iJ 

snss8CDa^*#Mbr, (2) tcmn>xm$<i> 

,44fiW4. fttB^irFux^ + ^^e* hb, 

^n-enui^T-i 2, 1 3^6tt}W^>c 

[0 04 1 ]*(C, F SK^MM9S3 ffC^^xmB^m 

t> U ? >? icm-l^X % F SK^iS^ffl^r^F SK^ 

ifi$t**£LPF 1 9 t % iPht£*> 0 F S K^i^ 

P^^18lt Wltf . DSP (Digital Signal Pnoces 

[0042] #ac, coifcfP&coi^rttWTS. a^j® 
T-15, 16, l 7tcA^sn/cTFux^^ >^;utr 

^Fb 4 , {4+l^i, sr ^*F SK^ia^a^ * 1 8 
CceM&U CCDF S K^i^P v t> 1 8a>6flqfBL/c5t 
( 1 ) (cS^l^cFSK^^lUM^. ^CCC, CO 
FSK^ia^*LPF 1 9"Cig«J5E»^*iiaS-&r 

[0 04 3] CCOJc^tCLT^Sn/cFSK^IS^ 
S7tC^ 0 H7CC^*TFSK^SI5g«, 7FUXf- 
^[001010101 0]^A^U, talBT FU^f- 
drfcT^hOl. 0«n^7Fl/^^t>^t7h 

bi = [i. oi^sio^r/t^oD^ia^^^^i'^-c 

*-5o r FUX3 L *>*;l/tf* Fb,«. NRZ 1^: 

fl-^s (t)= s in (27tf c t (1- 1/4))^:S*^ 
ib, ifiSCD^l^O^iH&o^O s Ct)= s i n (2 
7C f e t (1 + 1/4 ))r5KT5. 
[00441 05, @6rtt, ^-F-J^^SifiJ 

[0045] *^O||ifi0S§<D^lg^SOC<fcn«. s 
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FSK^SdiK*a*rSFSKXia0(S3i, frhUZ 

[0 046] 015 cc^ufcfi£*<DT f uxgsraarc 

1st Fi/^tnmo 1 1 o «:»icr 4*wa©JH«*tt. 

SWT) J:5lBA3ti*ll*«#*BfSoy-f>«c»»8 
W77 7 2 2i, fJ12U/cS^m^6TFUXm 

£ (Band Pass Filter OUT* B P F ) ) 2 3 <t , CCD 

c (t) = s i n (2?cf c t (1 
#jgtf*i£. «>%6A,* b, = 1 tLfcHWHrCt** 30 

[0 0 5 1 ] fgg«2 SKl&i, PLL24ti^^nfc 
t&Kfl^c (t) <bBPF2 3titiJ?tl/Ot^ 

LPF2 6ric (7) ©fl^wctBsr** 
jBjR^-fXswRSsn. 2fii{bia^2 7-c2«fcsn. 

[ 0 0 5 2 ] H 7 t^L^ai') '* ^;H8f 4» 08© 
OTS^^caiB^ft:i*0?B9B*H9«:*-r. HISS 2 40 
501BMLPF2 6"CfiH«ja^tf*HIIIHU. 2 fit 
< fcHK 2 7 r 2 fajt U fcm#*«S@B 2 8 «c A# u . 

NRZI^fttiCir, 07-C^iaL/c<fc^<b|gGT 

[0053] *^w©n»^ffi©a3iiai«:<fcn«, r 

F U^MMttShte') * f tJHlHtS^> F 

or*mufc9*^nHt^*6 fc fc+Afc,fc-Af 

£flrr*PLLig8&2 4&* ■> * ^JSiSSSKttfiiaJW 50 
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#c (t) *Httrr*PLLHis (atarawass) 24 

(t) iBPF23tft(U§n/c?* I 

6<h 4 CCDLPF2 6*iiaiy/c(SSito3E»<D*SUfc 
m^*2ffi{fc-r4 2ffi{U§IK2 7 C<D2 ffi{fcL/c(a 

^4nrz iSHfturr FUX^-**«5BT£«5e@ 

K2 8<L, 

AGC(Auto Gain Control Anp.}&» ffeO&Stitfr^ 

[0 05 0] F A )V2 (Band Pass Filter 

(fcTF, BPF) ) 2 3(1 «3l£SP^6lH*3n4«* 

-T£« PLL24« 4 BPF2 3©ffl*© , )t^a 

fiR^ccfifflraJW^c^^n/ctfeism-^c (t) ^rtH^-r 
a*, tftsat^c (t) ojHtttttt. TOfo*^t^s 

<DT % PLL2 4&Cfl§l>£VCOCD^mj§&£fc : £b i = 
- 1 b i = 1 C[)tg^^<Df5jn^CDSiS^tOffifi 

^isfi'raJ^ccu PLL<D;i/-7'^>*(£<1-i 
c£KJ;oTlEm&l&£m-^c (t) £f#£c<i#pm 
-c&£ 0 IW3«Wft«^iO-c««jL«. a (1) tcton 

-1/4)) • • * (3) 

F2 6£ v COLPF 2 G &m&lrtciBJ$&i&ft<Dm& 

mmvhr Fux«-^%«si*ra*fl«aK2 8t, 

(rcteztcib, mWti&RtcJ: ^TtfcatffgW^T F ux 

[0 054] ^vCC, t^^-/ X^H®3 3CCT FUXtf^B 

*taii^a*^cDiij^Bofaii^gcco^r0 1 0 

^SCDIB^S^ FSK^i3iS«rtH^aTFUX^ 
i3££S3 0<t, COFSKSJBlRCCjSDT^y^l/-^ 
^fiWS/cJ!)(i[)flliIi^«:tt}*tSlEgilS3 1 

F3 2<h, X^J^S3 3CCStUT*S^]K:^Sti 

nxu-;F*-^3 4i, *7w;**jS&3 3£— ^ 
(C AV :Constannt Angular 
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Velocity) ©RiSffi (C L V : C o n 

stannt Linear Velocity) XM 

[0 05 5 ] fcTF, *OttmcoCiTSiWr 7FU 

fc 0 t F S K£BHI% 3 **UtfrT * JS*#£BI»*E» 
HJS3 1CC«^T^> 0 IB®@B3 1W. rj>rU-^3 
6 ZftlsXT F U*^IB^H3 0 <fc 0 ftfcfl^K 
(6DT#^9 F3 2*«WU ^^^^233^^1; 10 

F3 2te, XI/-; F*-^4 0C<fc-DT¥&#|Sjfc^* 
#fw**ja»3 3^HtC*>/c^^y {/J\,-7<D 

3^— Sllilffi (CAV : Constant Angular Velocit 
y) S^iSS (CLV : Constant Linear Veloc 

ity) -CHISS**. n>ho-736« k Cft 

[0 05 6] 3fe^-/ * ^1«3 3 fc^ab&ff 3 ftTt>S 
US** Hi, F3 2<fc»3MWSft^U-if*"CS 20 

COit^-f ^^1^83 3 *3H«-T4<!:±l2l'-1f 

3fena»3ftA:^y ^-^#ift*stir, 
7ifi&r&z titcz/t?" a x 3 3 j&sffS-csrs, ccd 

f ^^MS3 3^ex^>A'^SU *£>^6 

i>?vt/± isxcom 1 3cc^l/c^»; w-^43^ 

COiH^SCC<fcfttf, {^B^1±£ffi^ooi^gfr7 F 

[0057] #ic\ 3E3fc^»9!U/c:/y ^-^4 3 30 

tfiBlSLZ tltctft? ^^37 fc««*8E»B£T**ffe 

WolS»J^JB<DE»fl^aK:oi»rH 1 1 zm^xifr 

9rrs„ 8a5«fcBi— «ws«:ttBi— »#*ftu *©ia 

9J**BS"r4- 0 1 ltc5Vr<fc5Cc. K»B$K:ti, EM 

MT&^ae>oft-9jtBa«ffc^ F3 9ii, nmn 

tt* ? F 3 9 12. U-tT*****-* **3 7CtJBtt 
LT, E»W**#«ffliaiI3 8KHI^«#*a*L. IS 40 
»S£ft^«HlSJ3 8 *\^F3 9^e>©BtM^ 

[0 05 8] *fc % 36^^ F3 9«, 1f*8<DiBSS?l££ 

atfri-s. tfu*«bjs»4o«* a 8 ccTjrrntes* 

flltl^. T FU*ttiSS£g4 0fr6ti> ffi-^Sft/c 

fA3>ha-74 icc^Sft^ 0 laiSS^fi^^S 

953 8tli, ialEB££ft£7 F U^f-^i^f A 50 
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n>hP-74 lA>6}§£Sft^JgSTFU^tcS^^ 
Xffim<DT FU^tclB»M^*IB»-r4. ^rA3> 

hu-7 4 1-ctt, iiufeB£3ft£T Fu^-^s- 
iiiiriWKWjH-r*. 

[0 05 9] TFU*«HSSt4 0«, HUSK, ^7*:/ 

yXfA3> h 1 RO^ f> F;l/$»JISISB4 2CC 

fi^-r^o XtT>FJWWW»4 2tt, lufaPLLHi^k: 
a^(,vCXtf> Fi^-^3 5£rfWffllU 7£-r-r;*^3 
7*Bf5E©HIBRr0«31*S. *U*F*-*34 
«, 3fr^9 F3 9*3fryw**3 7(D^S^r^^S63 

[0060] *mi(Dmm&m<DMmm&$km.ic<i:ti 

j®b«:*ji>t«\ r Fuxtf$g<hbrAD i pf-^* 

[006 1 ]*fc #*WttE»IKfl^LT\ f^^ 

tt<D3aa»a»rttiB tftKBg^fccD-mfr 

<, WL«7W 7,*im<D-^^tiv rl/fcfc(D£rtSl5 

0 1 2 tc^VT <fc Me\ V r ->0^&t/->Z* -1 
£r#IBSSS£Ct<£ffl3ft, 7->ZW^>Z+n 

^ r « <£ ffl 3 ft ^ t ^JS-c * ^ r cfc i» © -c * ^ . 

[006 2] 

[»WOS»»] ti±©J:^, *^CC<fcft«. IB#& 

* * y r JHa«*W <«ci«c< iWBKttr F u^tt 

f uxf&ffi© i i o cc»j»-r*aw*©sie»tt. ac> 

«8^&(cJ:or^aiflg<Dil5t^T FUXt»«©aH*SpI 

[an ^mommjmo^mi^m^r ^ 

[H2] :7U-A7*--7? h<DAD I P (Address In 
Pre-qroove)^— Z^zfrCtTWCfo 2>, 

[03] T FUX^-^bT^ F 1 . 0«:»-r*SEBWB# * 
s(t)S:^L. (a) TFUXf 8 -*! tfv FRSrr 

*sawt#, (b) « % r Fux^-jrtry Fo«c»r 

[04] TFl^XKIB«#<Dfl[*BSBBa'C**. 
[05] Hl«c*i»«OT*a©»*MiaB*SW-^ 
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[06] FSKCTIia»4^r^ciy^Bir*4. > 

[0 8] *^c^oi0&»<oaB««*^r^n9^ia 
[0 9] fflsa»*7n-rH-c**. 

[010] TsZWLmCT F U*tt$6£lfiliT£ie& 
[011] *^HjCD*«fe0SlOIB^«^^ ; l:^*r^P 

[012] *mW<DT F UxaSB#ffiOc <fc 0 BE&Sftfc 10 

FtttE«i«W)*BBr*6. 
[013] Htt«tt#fw:****U (a) tt. 
¥ffi0, ( b Mi. ^ y £Ob- ^8B»JS2*lfc*: 0/c*4 

[014] ^ * > *7 F (7 * 

[015] fi£fc(£>7 F :/p ? *0~C 

[016] 2ffi{L3ft/c^*:/ll>^lW£# 
SEBSK) CD— 0l&nU (a) «B& (b) tt % T 20 
FU^t>*^9 K (c) teT KUXf-^^ 

f0r$>£ o • * 
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[017] «6*<D7 F ux«iaiElgS^^*r^n * ^0*c 
[018] B3£BHH<**ao^n * *0T£>£ e 

1 - jffliR, 2-SEi8A&ffi[Hli» (^ISMS^S) , 3 
-FSK^HiaB (FSKSSiB*©) v 4, 5, 15, 
16. 17, 2 1-A*»^ 6-7FUXft>W 
fcf? h^lft[5]!&> 7*"7 s -/U-f. 8 — even, odd 

12, 13, 14, 2 0, .2 9---Htt;tt?\ 18 
•"FSKSB^o^, 19. 2 6 - L P F (ffiigoia 
y 4 % 22-/^77, 2 3«wOF^X7 

<1*ffl*S) , 2 4-PLLHtt (ffitBHJWa 
RS) , 2 5-«*B (SR»*a) . 2 7~2«tHHL 

2 8 -spJjeilB (T F U^I^JSffS) , 3 0 -r F 

ux^nisa, 3 1-aaiiHB. 3 2-#^*f, 33 

> Fil/*— 36-3>ha-7 t 3 7-^f^X 

3 8 -EflW^it^jfiHas. 39-*^»F, 4 0 
-7Fl/^fflB8t» 4 1-^fA3>Fo-^ 4 
2 — ^hT> F'UMMV 
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